A ferrocene-based reagent for the conjugation and quantification of reactive metabolites.
In the present study, a method for the analysis of reactive metabolites via liquid chromatography (LC) with inductively coupled plasma-mass spectrometry (MS) was developed. A ferrocenyl-modified glutathione (GSH) reagent, consisting of GSH and succinimidyl-3-ferrocenylpropionate, was synthesized. Derivatization of the tripeptide was performed at the N-terminus, leaving the nucleophilic thiol group vacant for the attack of electrophilic compounds. The potential of ferrocenylpropionate (FP)-GSH as a trapping agent for reactive metabolites was investigated using an electrochemical flow-through cell for metabolism simulation coupled online to a LC system with electrospray ionization mass spectrometric detection. The pharmaceuticals amodiaquine, an antimalarial agent, and clozapine, an antipsychotic compound, served as model substances. By proving the successful adduct formation between the reactive metabolite and ferrocene-labeled GSH, it could be shown that FP-GSH is an effective trapping agent which eases routine reversed-phase LC analyses. In contrast to GSH, which is usually used for the conjugation of reactive metabolites and where the resulting adducts often show no or only very little retention, FP-GSH facilitates the detection of the corresponding metabolite adducts due to higher retention times.